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sPHENIX	tracking
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PHG4Hit

SvtxHit

PHG4Particle

SvtxCluster

SvtxTrack

SvtxTrack,	updated

Digitization

Clustering

GEANT4	Simulation

Pattern	Recognition:
PHG4HoughTransformTPC
Hough	Transformation

Pattern	Recognition:
PHG4TruthPatRec

Ideal	Pattern	Recognition	

Track	Fitting:
PHG4HoughTransformTPC

Cylindrical	 Kalman

Track	Fitting:
PHG4KalmanFitter

Full	Kalman	based	on	GenFit2

Current	default	path
With	GenFit	Refitting
Ideal	Pattern	Recognition:
new	diagnostic	 tool

Pattern	Recognition

Track	Fitting

ProgressivePatRec
Based	on	Kalman

Many	People	 lead	by	
Christof	and	Tony



3D vertexing
(optional)

Christof's proposal
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CTF	Workflow

Vertexing

Seeding

Trajectory	Building

Ambiguity	cleaning

Track	fitting

Quality	selection

Clustering
Iterate

Fast Vertexing from Alan's 
HoughTransformation

Use hough to get started
Replace later

Write once we need iterations 
to optimize for efficiency

Blocks needed

One version in PHG4KalmanPatRec
- Detector navigation
- Trajectory book keeping
- Kalman updater

Use GenFit. Done.

Apply offline
Code exists

Build sorted 
cluster map on 
the fly for fast 
accessing 



Recent	progress
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• Seeding:	Christo,	 Sourav,	Haiwang
• Low	eff.	with	8/8,	high	ghost	with	6/8.
• Seeds	merging:

• Parameter	matching	and	hit	pattern	-
Haiwang

• Hit	pattern	- Christof

• Track	propagation	- Haiwang
• bug	fixing:	didn't	 register	fitting	info	for	each	

TrackPoint	- Wrong	and	Slow,	much	better	eff.	and	
speed	after	fixing.

• Track	splitting	handling
• Propagating	termination	after	missing	many	layers
• Save	track	in	SvtxTrack form	instead	of	

PHGenFit::TRack

• Dedicate	full	 fitting	to	PHG4TrackKalmanFitter
• Memory	hog	- Haiwang

• Reducing	memory	usage	- Chris

From	Christof's slides

fix	bug



Module	is	in	working	progress
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module:
https://github.com/HaiwangYu/coresoftware/blob/KalmanPatRec/simulation/g4simulation/g4hough/PHG4KalmanPatRec.h

example	macro:
https://github.com/HaiwangYu/macros/blob/KalmanPatRec/macros/g4simulations/RunKalmanPatRec.C



Search	Win	vs.	Layer
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30GeV2GeV

• ana.49
• Single	pion	simulation
• pull	vs.	layer
• mean,	sigma	of	pull	vs.	layer



Cluster	Pulls	- Search	Win.
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30GeV

2GeV

• ana.49
• Single	pion	simulation
• CDF	of	|pull|	for	each	found	

cluster



𝜒2 for	each	found	cluster
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30GeV2GeV

• ana.49
• Single	pion	simulation
• CDF	of	𝜒2	for	each	found	cluster



Initial	Hijing	test	- 0.5	- 30	GeV
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92%
78%

• Cylindrical	MAPT+IT+TPC
• 100	pions	(0.5	- 30)	embedded	

in	central	Hijing	events.

• 8/8	seeding	 (low	eff.)
• search	win.	5𝜎
• 𝜒2 <	5	for	each	cluster	

association	and	splitting

• Track	termination	handling	 is	
thrown	away	in	this	test

Processed	1000	seeds	+	40k	splitting



Initial	Hijing	test	- 2GeV
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• Cylindrical	MAPT+IT+TPC
• 100	2GeV	pions	 	embedded	 in	

central	Hijing	events.

• 8/8	seeding	 (low	eff.)
• search	win.	5𝜎
• 𝜒2 <	5	for	each	cluster	

association	and	splitting

• Keep	Track	terminated	with	30+	
hits

Processed	1000	seeds	+	30k	splitting

86%

nhits
layer



Next
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• TPC	- Carlos,	Veronica

• Better	seed	merging	 - Christof

• Seeding	and	full	tracking	testing	- Sourav

• Look	more	closely	at	track	propagation	 in	Hijing	 - Haiwang
• Search	Win,	chi2,	true	splitting	or	random	comb.	etc.

• Reduce	full	 fitting	memory	usage	- Haiwang

• Ambiguity	 cleaning	- Sanghoon

• Multiple	vertexing	- Sanghoon

• Reduce	IO	memory	usage	- Chris



Backups



ana.49
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30GeV
2GeV



ana.49
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Nightly	Build,	Tr14
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30GeV2GeV



Nightly	Build,	Tr14,	30GeV
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Nightly	Build,	Tr14,	2GeV
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Nightly	Build,	Tr14
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30GeV2GeV



Nightly	Build,	Tr14
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97.6%



5/2/17 Haiwang	 for	Internal	Discussion 20



5/2/17 Haiwang	 for	Internal	Discussion 21


